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Screening and Identification of One Strain of Phosphate-solubilizing Bacteria from the Tropical Soil and the Study on Its Antagonism
WANG Yi et al (Environment and Plant Protection College, Hainan University, Danzhou, Hainan 571737)

Abstract [ Objective] The basis of the isolation of the bacteria solving phosphorus from tropical soil and the preparation of bio-bacteria fertil-
izer was laid through the research on the structure of microbiology and selection and identification of the bacteria strain with the ability in the
phosphorus-solving, [ Method] The organic phosphobacteria liquid medium was used for biological enriching culture. A bacteria strain-PSB13
with the high-efficiency ability in the phosphorus-solving was screened from the sample of tropical soils from Hainan, Guangdong and Yunnan
province with the method of inorganic plate solid culture. [ Result] The 16 S rDNA sequence of the strain was amplified with PCR technique
and its length was 1 088 bp. Compared with Blasin, the result showed that the strain belonged to Burkholderia sp. The results of in-door antag-
onism experiment indicated that the PSB13 had antagonism reaction to 9 of the 11 pathogens 11 strains such as Fusarium oxysporum piperis.
[ Conclusion] The PSB13 was one strain with he high-efficiency ability in the phosphorus-solving, which could have the good viewpoint of utili-

zation and development.
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Table 1 Strains used for antagonism test

%45 No. BidkA¥4 Scientific name ||472 No. BHitk34% Scientific name
RFITPG1 Fusarium oxysporum Schl. f. sp)[Foc4R

Fusarium oxysporum f. sp.

F42 Fusarium solari cubense

F31 Fusarium oxysporum f. sp. WEZR2T  Colletotrichum  gloeospori-
Vanille oides(Penz. )Sacc.

LF915  Fusarium oxysporum Schl. f. sp{[FS2 Fusarium oxysporum f. sp.

F27 Fusarium solani LF30 Fusarium oxysporum Schl.f. sp.

F14 Fusarium oxysporum piperis K @C  Pythium spinosum

1.2 TERE ZHRIFEREERE. R.amEFHmRE
Aty 3, I, HAERERA I+ Rt
VR FR LT, IR LT3N £, RAEEE 5 ~20 om, HEEFH
SRAE BISR A 48 B A XTSI 41 55 (200 B R IEAE
FIAMSEG S 3L 33 N 148, BT 4 CHREFRAE A,
1.3 TEMSENSBMLAL THAPHESERAL
PRSI ARSI AP Bk . RELES AR 1 g oK,
S 100 ml f LB WiAdgFe s, F 28 °C.190 /min &4 F
PGS 48 h,

10 fERRBIEHEATHRE, 107 ~ 1077 5 MR E A
200 pl _HVEW, B RBEM 3 REE, ZETHBERERE
POV EBRA 395,28 CHMTFEEBESE 3 ~5 d, WE MR
B T A KA 0 B o T S B F e A L o MR B
VA ETCH BB SR B B P AT RIZR 4 3 B i, IR 1R 3
FF A7 BB YA/ N 2 S = B T A B R o

PREER T AR _b 7= B4R K Y BB ¥ PSB13 , HEAT A 4
RNLRIESE , UL B D AR B 2 1 = A AT AR B B T W e 1
R, AR5 B i B A /N Xt 40 A A Al B T R AT A



8348 FHAR LA F

2009 &£

AT,
1.4 MEEMAEMBENNEERN PETER PR b
PR R Y PSB13 #EAT SR MRIKIE TR, R AIE B
B R SR TR R AR b, SRR 1 NMED
TR PR A AR AR R O N R, 3 IRELA,28 CHEIR
B3t 7 d, RIEMABEE BAR S W% B2 HE (HD/CD) X/h
B2 E R BRARBRRE 1 TR 5
1.5 EHBSTFERE
1.5.1 BT, NRIZIEFRA PR LD R TE
93] 100 ml LB ¥ A 3E5EEA,37 °C,200 ~300 r/min 3%
FAK .
1.5.2 5l¥&it. BAASI Y 4 16 S (DNA &5l
#7°%1. P1.5'-TACGTGCCAGCAGCCGCGGTAATA-3'; P2 5'-
AGTAAGGAGGTGATCCAACCGCA-3',

SIYWh It R RE RN ARE R A RS R, B 100
we/ml FRRAS . BUHIERAS 1 000 bp 24 I H BEo
1.5.3 PCR RMARBEINEM, RAMAAR 25 pl R
7% 10 x PCR buffer 2.5 ul,dNTPs (4£%2.5 mmol/L) 2.0 ul,
P1(10 mg/kg)1.0 pl,P2(10 mg/kg)1.0 pl,Template 1.0 pl,
Taq B§(5 U/ul) 0.2 ul,ddH,0 17.3 pl,

R ZAF:94 °C 5 min;94 °C 1 min,64 °C 1 min.72 C 2
min,30 MEH ;72 °C 10 min,
1.5.4 PCR F=#y#y a4, PCR =478 o]k, % #& TaKaRa
PCR Fragment recovery kit $8H H347
1.5.5 Vector 55 PCR F=¥jfyi%#E, B 1.0 pl PCR =4 578
ek PMD 18-T vector 3#£,5.0 pl EERNAERTEH
PMD 18-T vector 0.5 ul,ligation solution 2.5 ul,PCR =4 1.0
WL, ddH,0 1.0 wl, FEAMRAIE B LR M B R B
JiE,16 C/K¥ 16 ~ 18 h,
1.5.6 EEYIRFEARINF . EEYF1L E. coli DHSa
EZ AN, BV, R TR B B AR T 37 CTF ISR
12 ~16 h; FEPIPE B B B B B % 2 & A Amp 50 mg/L fj LB
W FEFREEH,37 °C,200 ~300 r/min FRGHEFRERE, ARG U
1.0 pl BEWBCABARFEAT PCR 318 SN , IR B LA TE B 7K i
B IR . RAAARR KRN F“1.5.37,

W SRS, 4 DG RRAEYHEAF RAH
HEATIF . W FFE5 BT GenBank H1f) Blastn 8 RYUE
AT PSR IR L8 5347 , I AT DNAStar 3R Hy 82 2R Ge it
e
1.6 WHAERNELREENERRE M5 JEEEE
BB BREEAE PDA A sk, AR B4 0 4 T 00 J , HEA TR IR
R, S M0EM3 EE, T 28 CHAHT,BIEERS ~
10 d WREREE R,
2 BRESH
2.1 WBHARNSBHEREERN AR ESR
AT E R, TV B E AR SR AL 57 , 3% BT A5 B
R R FRIL LA SE o, SR8 BA B RUR A 75 1, 1
Ht PSB13 R HERE (B 1),
2.2 BEEFEHTERBEHNNONE % PSBI3 KX
REFTABEE AR PR E,3 REE, 757 45,0

Sl B R
Screeniog plote of phosphate  Transparency phosphate solubilizing

A il -4,

solubilizing bacreria cycle peneratad fron single coloy

1 BEEENS =L
Fig.1 Isolation and screening of phosphate solubilizing bacteria
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Fig.2 Observation of phosphate solubilizing cycle

2.3 PCR™YHBkKE MR EEL BHRZ PCREY

M 1. 0% JXHRBEE L Tk ATl , $R458 T4 1 000 bp R/ B

(K 3), PCR 7=¥j%2 TaKaRa PCR Fragment recovery kit [B]U,

HHEF T RER AR pMD 18-T 5354k E. coli DH5a RRSZ 254

¥E:M 3 DNA Marker DI2000;13 JB§#Ef PCR =4,
Note: M. DNA Marker DI2000;13. PCR products of bacteria samples.
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Fig.3 Electrophoretogram of PCR products
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7 :M 24 DNA Marker D12000;13 SHEREKIFE4LF PCR =4,
Note: M. DNA Marker DI2000;13. Transforment PCR products of bacteria

samples.
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Fig.4 Detected Electrophoretogram for transforment PCR
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Fig.5 The constructed phylogenetic tree of PSB13 based on 16S rDNA

sequence
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Fig.6 The antagonism effect of PSB13 on common pathogen
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Table 3 Effects of different planting densities on yield factors and economic benefits of Tiannongnuo 5

gk RATE AR THE /¢ BRR/%  AEERER/% —BRHER/% SRR/ T/
Treatment Ear rows Row grains 1 000-grain weight Spike rate Qualified ear rate First ear rate Benefits of fresh ear yield
D, 13.56 35.42 316.21 100 98.7 94.3 24 180

D, 14.65 35.63 311.53 98.0 9.2 87.2 27 390

D, 15.76 37.52 310. 50 95.0 85.5 80.3 29 775

D, 14.45 35.36 301. 56 74.5 73.2 64.8 23 580

3 #FHig5itie 1995,8(3) :24 -27.
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